Induction of uncoupling protein 1 by central interleukin-6 gene delivery is dependent on sympathetic innervation of brown adipose tissue and underlies one mechanism of body weight reduction in rats.
Interleukin-6 (IL-6) is a multifunctional cytokine that may have a role in energy regulation. Using a recombinant adeno-associated viral vector expressing murine interleukin-6 (rAAV-IL-6), we examined the chronic effects of centrally expressed IL-6 on food intake, body weight and adiposity in male Sprague-Dawley rats, and investigated the underlying mechanisms. Direct delivery of rAAV-IL-6 into rat hypothalamus suppressed weight gain and visceral adiposity without affecting food intake over a 5-week period. rAAV-IL-6 enhanced uncoupling protein 1 (UCP1) protein levels in interscapular brown adipose tissue (BAT). To investigate if the induction of UCP1 and the reduction in body weight are dependent on sympathetic innervation of BAT, we administered rAAV-IL-6 or a control vector into the hypothalamus of rats in which the interscapular BAT was unilaterally denervated. Over 21 days, there was no difference in food consumption or body weight between rAAV-IL-6- and control vector-treated rats. rAAV-IL-6 delivery increased UCP1 mRNA and protein levels in innervated BAT pads but not denervated BAT pads. Hypothalamic IL-6 signal transduction, indicated by phosphorylated signal transducer and activator of transcription 3 (P-STAT3) levels, was elevated by 2.6-fold at day 21, but returned to control levels by day 35. However, the suppressor of cytokine signaling-3 mRNA level was significantly elevated both at day 21 and day 35. These data demonstrate that chronic elevation of IL-6 in the CNS reduces body weight gain and visceral adiposity without affecting food intake. The mechanism involves sympathetic induction of UCP1 in BAT and, presumably, enhanced thermogenesis in BAT. Furthermore, chronic central IL-6 stimulation desensitizes IL-6 signal transduction characterized by reversal of elevated P-STAT3 levels.